Let Diff r (.M n ) be the space of C r diffeomorphisms of a compact C°° w-manifold M with the C r topology, l^rg oo. Central problems in the study of differentiable dynamical systems, as formulated by Smale [8], [9] are: Smale's survey article [8] is a general reference to these problems and to the definitions of the basic notions used in this abstract.
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During the last decade, a number of unsuccessful candidates for B have been studied. Among these are Morse-Smale diffeomorphisms, structurally stable diffeomorphisms, maps satisfying "Axiom A", and fl-stable diffeomorphisms. The latter two classes were shown to be nongeneric in Diff r (ikf n ) by Abraham and Smale [l ] , for r^l,w^4, and by Newhouse [7] , for r^2, n = 2. However, it has been emphasized ( [9] , for example) that many more counterexamples to the genericity of fl-stable and Axiom A diffeomorphisms must be constructed for the theory to advance, especially since each new conjecture for B has arisen from careful analysis of past counterexamples. The examples described below are the first such counterexamples in DifP(Af 3 ). More significantly, all the above classes of diffeomorphisms conjectured to solve problem (a) have had the following property: All maps close enough to any diffeomorphism in the class have the same number of periodic points of each period as the original map. Theorem 1 illustrates that this is not a generic property. where N^NifJ) as in Theorem 1. Artin and Mazur [2] have shown that a dense set of diffeomorphisms have zeta functions with a positive radius of convergence. Guckenheimer [4] has shown that if ƒ satisfies Axiom A and the no-cycle property, f (ƒ) is rational. However, in order to be at all effective and practical as a means of classification, f (ƒ) must be rational for a Baire set of diffeomorphisms. Whether or not, f (ƒ) is generally rational was asked in [8 hyperbolic diffeomorphism of T 3^T2 XS\ Let b be a C 00 bump f unetion on T* which is the identity near S X { +1} and near T 2 X[{ -1}, but which forces the two-dimensional local unstable manifold of (xo, +1) to intersect the one-dimensional stable manifold of (x 0 , +1) transversally. One constructs b so that it preserves the foliation of PXS 1 WToofro, l)HPX{ + l} and intersects a (one-dimensional) TFfooCy) nontransversally for some yG2X {+l}. This point of intersection is nonwandering by the "cloud lemma" [l], [8] since W'(x 0 , 1) and [September W u (y) meet transversally on S X { +1}. Because the intersection was not transversal, this non wandering point is not hyperbolic; and therefore ƒ does not satisfy Axiom A.
ƒ is normally-hyperbolic with respect to the foliation [6] . Let U be a neighborhood of ƒ in Diff r (r 3 ) such that for ƒ' in U the stable and unstable manifolds of (x 0 , 1) meet as above and ƒ' respects a foliation near the foliation of ƒ. By similar arguments, no ƒ' in U satisfies Axiom A. If/iG U, one chooses ƒ2 as close as one wishes to ƒ1 and equal to ƒ1 near the one-dimensional attractor "2 X { +1} " of jfi. Let 3/1 correspond for jfi and y 2 correspond for f 2 to the above y for ƒ. Choose f 2 so that yi and y2 do not lie on the same stable manifold. Then, there exists a point z, periodic for both jfi and ƒ2, whose local stable manifold lies between that of yi and that of 3/2. If n is the period of z, F\ is the leaf of z for the foliation of jfi, and F 2 is the leaf of z for the foliation of ƒ2, one checks that f\\ F\\Fi-*F\ has a different number of fixed points than/"| F 2 : F 2 -^F 2 . The construction of f 2 relies on stable manifold theory and transversality. In perturbing f% to ƒ2, one can be careful and keep track of periodic points of period n off the leaf F\ so that N n (fi) will differ from N n (f 2 ). Finally, one achieves the hyperbolicity mentioned in Theorem 1 by using the Kupka-Smale Theorem in the construction of / 2 .
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